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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve strength of 
junction of an electrode to P-type gallium nitride 
based semiconductor and flatness of the surface. 
SOLUTION: In a manufacturing method of a light 
emitting element having an N+ layer 13 of GaN f a clad 
layer 14 of N-type GaN, a light emitting layer 15, a 
clad layer 15 of Mg-added AIGaN, a contact layer 17 
of Mg-added GaN, a transparent electrode 18A of Pt 
and an electrode 18B, a part of layer on the N+ layer 
13 is etched, the surface of the N+ layer 13 is 
exposed, the transparent electrode 18A of Pt is 
formed on the contact layer 17, the electrode 18B is 
formed on the exposed surface of the N+ layer 13, 
heat treatment is performed in gas containing at least 
oxygen at a temperature in the range of 500-600° C, 
and treatment for obtaining P-type low resistance 
and treatment for allaying the electrodes are 
simultaneously performed. Electrodes excellent in 
strength of junction and surface flatness can be 
obtained. 




LEGAL STATUS 

[Date of request for examination] 18.07.2001 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www1 .ipdljpo.go.jp/PA1 /result/detail/main/wAAAa24632DA41 1 1 86605P1 .htm 03/01 /1 4 



.Searching PAJ , _ 2/2 <<—*/ 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



http://www1 .ipdl jpo.go.jp/PA1 /result/detail/main/wAAAa24632DA41 1 1 86605P1 .htm 03/01 /1 4 



(19) B*H#3f/f (J P) (12) Q ffl Ofe |^ ^ ^ (A) (ll)*ffti«&H*4» 

#^11-186605 

(43)&|flB ¥ft£ll*f-U999) 7/!9B 



(so into. 6 mm^ F I 

H 0 1 L 33/00 H 0 1 L 33/00 C 

29/43 29/46 B 



tttt&t »*«Wft5 FD (± 5 H) 



(2i)miB#^ 


^IB¥9- 365123 


(7i) ma a 


000241463 










(22)tftfBB 


9 ^(1997) 12^180 




*»»8S# b #8f5# b tni&m&?*M 1 






(72)*9!# 


Sift 








B B *Ittmtt&M 1 














(72)58W# 










*$0*iS* B #«5# B »TA¥?££^&*e 1 














(72)5fil«# 


W-h mm 














(74)f^31A 













(54) B8Wo>**] ^b^U^A^k^«¥#^^««^*teSr/*T^»iS^ 



(57) imm ioo 

[S¥i*T-lft] GaN COn* Ml 3, n ^GaN >7 v -y KM 

1 4, 58)tlg 1 5, Mg^'^jJl]$n/"-AlC.aN CO ^ 7 :/ KM 

1 6, MgCMi^jD£f^-GaN tf» 3 > ? ^ KM 1 7, IMCOjS 
Vuttvg^ 1 8 A, VBW 1 8 B5:fprS«)t* fO^T 
do-So n- M 1 A<D !-.««:::* Sfri^' -i^^rX-y-?-;- yi 
T, n " M 1 3 <D&\fii&»l\\$'&* zi> 9 >7 b¥i \ 7 \\ 
tiPt</OiS>ttt'.1ltti l HA^ML, iv M l 3 c/OflKM'Mfn 

>T> 5 0 0 - 6 0 0 f C ^M^M? L , P YliKffi 

ft i ft h vli j* </) f r :i> ft 4!i w £ |„-j n$ ; ~ f j- e a ft i £ J: £ ifn 





p 'f -! f : *t ft - 5 1 i 1'L ■>/ 1 J ^ ft f L ;r ft 1 • n ^ 

1^ it, ^SHf'H-r S w > ^Wf».hT-5'-$?ft-y 'J r > -UftfL 
frft IwS^crj-iittitfj/jjc/;^, 

p^^fLtT'J i,ftfLftft J t-'Sf*W .i'iBHs 

P tfJ ^ft^S/JU 5 tt/z-£fL 1 J ^ u ft fL ;'tft 1- ^f£ to 

- </> -4? ft 1 j a -fi f L i r r ft 'I : - # to . h ; : n i> ( P t ) f) > b tft 
5yUH^JW L- , 

mtd'&m<j>m^ nrz'^it n m ^ a ftfL rrft T^f^to * 

C4HSi:to « {fctfU ^ A ft f t f t ft ^ * f£ * c7.) » jg >/ 

^ 3* 1 L tf 1 J * z , * f L f r ft 1 - # f * m £ z-t i ^ n a: > to ; : w -t 
Mi] jd v^vMrn m m tsntz ituwi^itft ft t- # 

f*totll-l :ftOM)^/jJt£?« 1 -.1I«5*:ffi;fot L . MSdn 

f t ■ ' r > j .ft f l f r ft ^ : n i * m i - <ss li 4i «r & m t& iti 
■'_i*u< £ hmM£\$t2-tj^>t>'*zi$i*T* Rmm-T Z> Z\ £ 

£ ** ift £ "J ' o f L -tf ' J ^ 1, ft f L ft ft I' 1 - W f * > ^ iiS >i 

4 ] iKJilii/K^^ .^'L^/x.ti;. 0 : , 0 :i , CO. C 
0 : . NO. VO Ml. ](,() (7j'>^< £h 1 ffiXli 

1 1 1 0 ^ fr ^/ z . X ii , w ti ^ t/ > fJ :< ^ t^Sft x h 

[,iVf;Ri'liri] Hij,iii.% / ffli'flJt4 0 l.OulA^Xu^tt 
Z ~ £ £*m£-f Z>jii&Xi 1 /S^ilfl^YH ^uf.n^ 1 

[ 0 l) 0 1 ] 

ft r-^WwCitt- ^» rr^»$ > ^< [fti o > t : rfH^ & l rz 

Hi £ ff; bfc-J- £ /y ?i; irJ-r £ f r L . /c * f - * SJ 05 ^" S 

[ 0 0 0 'J ] 

[f.f4;cT'^W-f] ft 4;, tWIH^W - f, 4 3 M 7 

-tlT*. >^ ^ -">::, P WQAt-tj ^-U^'.-HWi: L T. 

[ t* o o ] 

v[r Hi ; t , A u ^ : 1 5 Tt tf, ^ - ) T : » I v Tr >& ^ z - --J-l 




cj) WliH t ; 11 1 Sh t-. i) 5 

< , viiHz- >[t^ft)<h\i£\ >^\i\mz>&^o ^[/ij^i- 

:.';Sii2- I'.ftl^^St;:^ ^ : MW.«iST*o z h 

w ■£'?* z £^m'z^^^o.^\)mfj^^, 

i^{L;rft i-^f^;:^^^^^^)^^^i^ . fio. ,^ifti 
r^^ t : rffT -7' ti -tr v . T fhMcMi 4;^ vUHi ^ ^ ^ Z £ "C 

[o o o r>] 

T. p ^M^tift^l.fv^N^ n/i'^fL^ 'J ^«ft ftft -I^W 
<t:^:>J:iin-1>(Pt) (tlUitii , ''>^:< ^^f^-^^^O^X 
'pil^^T, ^frr^r h^Wifti:^' ^: X. 

««fin. p v.*?.it+t i ) < L > s.&i\z<rw vmm £-&& £ ^ 

1 J r v / , ^ ft: frft f - mitlti l. i : i:i -5> ( l J t > t> » 0 ^ 5 'fits »F; 

*k-vu< £ hm#*ssj+sz*v{zv>\ ^c, ?A ; cifl!ro z 

r *' & it i'tft 1 : -'»<t= Mi, II fL t/ 1 J f ' ; A ^r: (L ftft 1- 
■fl f to h "I" -t l -r'-t i V> W ( : l\ Tt" ^ vll Hi >r f j" S ^ r 93 ifi 

(L.'tft r-'^f^toi:n 1>HM 1 vtiWj£»f;McL. 

t Hi ,id n f t +/ 1 J • ^ f t i'r ft 1 * f * W : : ^ 2 '.S « ^ »f ; 

J f r4~ iS htic rV-j , fL 1 1 Tl ' /a ft fL ft ft r- 

•^^>i;t. CaN 'r^hLT, Ga^'» -iW^rln. Al^3 
K'L^£i?m^ /ifLTrftT^'5,, -HiLT. -ftj-^ 
(\UCa, x ),In, t N(0 ^ 1 . 0 ^l)^'4;Lft^^. 
fL ' i ^ J, ft fL fr ft 1 -^f^T 1 £ fj > T * S . 
[o nor.] l:,id^» »t. flg^5r^^fl 

■^LT!t. 0 : ., 0^ CD. CO. . NO, \.,(» , NO . < 

5:i^.:!o, ^it. o., 0;^ co, co., no. n.o , 

Ni) , , Xtt, HO ■>>'!<^ < i: t. 1 W h ic/)^ 
,'r-y v ., o , co, co_, . no, n.o , no., , ^ 

[no 0 7] ^^I'lMLV-'^N ZWIiWi&i'VZ 

•tr. ^?fi:^/ 'V^ftfL. rftl ■■QM^. -«^^L. »'h 

[ ij ; ^^lii.'r;:.^. ^tL^ 1 ' • , '^ft<Li /^t'f-: 
lU-.^'h h'zn \ _ -i"t i. t'l'i f(ll ' : i, r i v £ ilt i't L 
1 *; T- f fl ' ^ i'r ; : : t . ^' ^ * il 1 j J , ft fL ;'r 




L t 1 o *&mvx \:om:r^h' LT^tu* V'jr-z&h, 
i.'v ffi^Sr.^o^ \wct) itpyfiftti. p^K 

[0 0 0 8 ] X, ?fi«lJ4!ill^LT(i, Ait^SL < li, 
5 0 0 - 6 0 0 "CTA fat 6J;o V, 5 0 0 X 181 

+/'J '^^Lft^f-Wffc*^ 1 h^TJ^c X, 6 0 

o\;u K^iajgi:^-, >t, \&mv)S&jt^w*imizir 

oZtfjfVZZo X. ^SL -vMttJSSiBIii, 4 5 0-6 
5 Dl\ 4 0 0 — *S 0 () f C. 4 0 0 - 7 0 Oftf^o 

[0 0 0 9] IM'SI*^;* (38 fT:;&or»«iPfl-Cr^b5cT 

/#< .iS.>ttf-:^ ; J5Sct ■lizfcfWtti^ ^'/c^f-i-- 

omtSii. 5 n m- 1 0 - m^?!* L < . -r oTj *fs l*H T 1 * 
[0 0 10] X. n l^fLtPi ^'^^fL^^t-'S^Wil 

[001 1 ] 

^'i^, M¥bmZ''vW$fr&ft$ft. fl8V 

4 r & -t? - r > iy.$vjmwii:*>'z.hfrz f> & vt r i ; ,ti 3^ 

roo X. Mti 1 MT'Ji-C . l^^v),1,H|iffll^-ft:yiI.- , ri 
[00 1 2 ] 

WJK > i^fex*"- . ■£] i'A K. ^itjivi 1* UfWj^ i.; S& M : ~ 
^: *./r: : ;i.v. > 81 1 l^^ni toil to ■£ 'ir. 

ft 4--: r.".'t«.i2Jr'i: - "C . » 'o - -+rvvf;' 

«ft 1 /) i-.::t;aN ^18 vtV8^f^88 ,f;v:;^i/^^ >t4i- r 




Vtm 1" 11 18 0 ti 0 r> 
1 0 o^-ff^^^nTi^- 0 co h;i a 

:- ( S 1 ) Y - - aN 7^ » ^ f;V; o ,'/:, *r ^ n T m f S n • W 1 8 ^ - 

W^fiTu^c ^OrWi-Tv ') t n- frj 1 8(/j I-.;: 

IV" ^ > 1 J Z2 > ( S i ) h — "7 n W.;aN . ^ o 7 ^ . y u ^ l 

[0 0 1 3} tLT, '7 v ' 1 4(7j htU^^ 8. 8 A 
o:»GaN ^^lco/\'J TfcS 1 8 1 i:!*/^ 3 5 Ac7)(;a u MI In 

Wj£ (MQW) ^^;>t}^8^^f;^^^lT^^ c '8JV^ 
1 5 1 Ht>W, M-r'"W 1 5 L'Uoftf-C&Sc 1 8 

u) 181(:ip^.Al,, -da,, ^ N bt^> i7 7 h W 1 6^ 

[0 0 14] X, Zl>9 y hM 1 7 0) h£I(i4>MCJ;5 
jtS>ttt^mfel 8A/A iv B3oT. J:^?gl«l 8B£ift; 
bfe^tlTl »Oc jS;Vtfti/JVl£l* 1 8 Alt, If- ^ 5 0 0 A i£> 
t'l ^OMJT^^^ nT^ 1^0 111* 1 8 BLtlV'^ 2 0 0 A 
t/V\+>>V/:, (V) h I'/ ^ 1. 8 - m (/.)/" '1 - £ — r V/, (M) 
Xl-iTJL-^ -^^^^TWl^^tlTl'^o X> vgt* 1 8 

0 ^If;bt?nri 

[o 0 1 5] :kiz, ZJ)^t'^M \ 1 0 ()<rj<$i& tjmz-i 
tH ( «t^ 0 l.Md^vt-^ r 1 0 0 rt. {im^M^iMi^ 
(^KMOVI : ' !•) il^^f^tinjtcMilcfcMSliS^n 
ilH >^n/: ^/Xii, v; -tziT(NH :( ) , +v 'J7^ 
XOkNO . 8 'J t-fili] M r > ((ia(CH,),) (1X8 r TM 
(i j iiildTJ") . 8 'I 7' ^ --'V Is ( A! (CII;,) :{ ) (iV, 

8 TMA J , h M ^-^JL f > > rr !7A(In(lH : p :4 ) 

F TMI hiidt") > i -"OtSiH 4 )h, >-niA> 
^^X-HV '7^->r;;^(V l! (c.n : j : .) h' ^CP.-M.n 

[00 1 is] frt«?^^L<H«!i^:i.=fcu^ 
a ffii * t: ifii L .^1 ( i 1 1W1 ^ / -frs tti 1 o^mov 

il. '/J^iiTir^ifii* 2 1 i it>r-'^T*'J 8 0 

1 &fSt-jihkl* 1 1 0 OtT^" ; T f 7"«Pi 1 0 Sr^v — -+ 

8 y Lit, 

[00 1 ?] ^Uf^^-4 0 0 l -itTffS 8£tv::, [[., 

*2 0l 1 1 e r / 'I . NM :t 0 1 1 irr, TMA * 1 . S >. 

1 0 'I-'L/'/rCfJl ^|iiHit*CiL""\lN o"i/vyVrW 1 

2 £*'J2 8 nm;i!V^ \Z^\&Lfz, X\Z , ^Vrf"f'«- 
^108)^f^!rl 1 nOX8f^L, 18^20111.^ 

\:8. >t* 1 0 ht«'r//8 TM(i ^ 1 . 7 v 1 0 '-*z >l 

n ^ x;::^ o . s o p pm::^/^ ^^/^8 z > : ^ 

2 0 >: 1 0 '--E'L -88T 1 0 8Mnif tf *8 8, ^f'/^J4. 0 
/mil vli r-iflfU 2 1 0 -/cm ;8 8n8;B^4x I 0 
' cni-.H^iN -8-".!A8^[8 I *-- 8 11 - M 1 3 ^8 f/< 

[00 1 s ] :88 1' V i t C{8 1 0 8),^^^ 1 1 8 




otAif^hK, Ny^iiii £ 1 01 iter Vr, Mh t\ on 

ter/A^ TMG £ 1 . 1 2 •■ 1 0 H w/* TWA £0. 

4 7* 10 ^rH//!, II tfXIIcfc 0 0 . 8 H p pmA 

■fifw.^nt; • i o ^jl- >;t h o '*imm\ 

L~Z\ I£l¥A'Ji> 5;<m. Ul fwfi/S 1 * 1 0 -Win . 7 
•: l 0 ^ VmVuiaN .^^iU V77 l 

[0 0 19] k t id^» " 7 ' h M 1 4 tfcl&Lfz'i*. 
"C, N -XtSH : £r 2 n I i trr/ 7/ . NH r 5r 1 0 liter/;/. TMG 

^2. 0 < 1 0 ^n- 're 1 /ifnim^LT, 

3 5A7X,aN T^Mc&'v'J TJW 1 5 1 Sr^ifot L- - 
£A NX^Ih. Ml, J.m&li*: -',lLtl 'Z. TMt; £7. 
2 < 1 0 "-€-'1.' TMI £0. 1 9 v 1 (» H"; U A ^ 
T 1 //litHi^n L T . !R!)M*'J* 5 A CWa. , S() I n , , ,\ /j> 

tft-£;t» : /-'"M 1 r> ^ *-tf;j,iti £ 0 ? bi:. /\'J vjtf 1 5 1 
h tn^m 1 o 2 £I»J --ifcft-T 5 tt)#Hf;tfc; I , ^7) hCGa 

5 J^ICH^M ^ WMjIS^i ^ '/tW 1 5 <r ffAA: L ^: fl 

[0 0 2 0] +fv v frffi 1 0(7>?U/S£ 1 1 0 

OtCffiJK. VO£H.*r 1 0 1 Per/', A Ml, £ 1 OH 
trr/V. TMG £ 1 . 0-10 ,; E;t / //. TMA £ 1 . 0 

• 1 0 't-H - >A CP M^ £2 *: 1 0 '^JI- -'"/rC 3 // 
[HH^lA, Kl'^'J5l)iinK V rVj^l/gi^B 

■ 1 0 -VciDVJTy-f > r !'Z* (M*r) £ h-7L /7 p^AI 
„ ...Ga,, N 3> o bt£ 7 57 . ;/ h M 1 6 *: tfidc L /ic 

[002 1 ] A: A +*--'■>■ f vtf-fa 1 0<7>?U«:£ \ \ 0 

(iVMft-KfL. \..<mi : *r 2 0 liter///. Ml, £ 1 Oil 
irr/'/;. TMG *k 1 - 1 2 • 1 0 ^ 'i ■''//. Civ ^2 
■10 ' 3 0 ftlliltit^L A. Jjll^^Jl (» 0 n 

m, VtA '7 a (M«>rR»U: 5 ■ 1 0 AAm V) A '/ r > 
2,(M^) £ L Ac 1. WaN fat ^ n ; V <v MH 1 7 

[0022] :j ; ^ y h W 1 7 ji k;:SinA^A£ 

51 ' ; *VX 7 ^IFAVA , f'ff 4ifaM:A7* X ' 7 ^rll'fiii 

2 77 A7 *' A^^iA AAA ^7/7'^ ; ^^si^i 
7 . y -■> • / h W 1 6, ^ Vc'H 1 o , ' 7 r / h ti$ 1 4 , n 

Mi^-tt/Tc -V;:. m^ ; » PWjt, n Mi ;^itj-r^fii 
m («B 2 vtftto 1 8 1-; t n ; -v v hMi 7 M'f s i4>t 

fU'VUtfo 1 l s A^M;btL "1, 

[0 0 2;-;] (PSiO. W. >' $:V\L A:1^^T\ v f- U 

; ■ x h ^^ri/ti . ■ ' -> h 1 1 ■ ; =t. ; 1 i^r^M^;: 

»F:»;tL 1 '» ' T or r - ■ ^ T( K ^ ' i'.'.'i i'P' 1 : i 1 T -'V ^ 2 0 

0 A')'x^: (V) H'V^l. «S .-■ m^>7' 'I = 

' \!) 5: ft 2 :-L ;/ N^l>s 1 0_ V >: y 

■;\ -> S u / '/v :"J -v 2 W 1 7 f; 




VtVM t- 11 l s ti ti 0 n 

n ii;=?i"HI 1 9A£tfW#T£.= 

;i. 1 0 ^Torr-t-^U K^-rWj^ ^il^^tL l^d 1 
t ) » /;tc ^ i> W M8 1 £ 5 0 0 A b\cll'4 L- ,^1 , 
(4.) .vji, pitn ^^^-iSiS/j^tf/OMJ L. 'J^h^^ri 
;:i»i7:f K ■'"'.hi 9 h.iilffeftl L /iPt ^r^i;- 1 , a 
; 9 v 1 7 Jl.^-rSjS^+t^'.l!** 1 8 A 

(')) k\z, jS/tnyrriii^ 1 s a i.-j* -s^iz^:^r < > y 
.'l|i/»vm«/N / h 2 0 ^r;'^'^-5/:^(:, -/ 1 L h 
-tRC^-/!i L ^r-'.t^/\v/ h O f^btc^; t h 

u 7 h(z;-g*:IWito e n 1>(pt) ^ L ita/oi 

ho; l( )f>L 13.:- v il -(\p > 1>( \u) , ~? i[ l ii' 1 ? (A 
P. "<{t, -r^io^r'rS**:IPiWl.n /Mnft-i/S:;:, :&?r<z 
£iu>m$it, <T) ^ 'J -/ h -r 7?i(.:J; 

n. hh> 7h \\izM.ft{z£ 0 mfel fzi.»h 1 <ti 

Ni-hAu, AU Xt3^tl^^^T^>7^o^oP£l*J.-2 
'.ttW'i v h 2 0 ^ ffh^-^^o 

JKLTIh'j 1 0 OPahL , ^^J^^'C^N'avUI^S- 

7 . ^ --7 > y h w 1 t-i (ftffifcift-r 5 > jfc : : zj : 9 7 h ,%? 

1 7 -hvlita 1 8 A±v/Ji'r*lt®fl!iivH* ISMhn'M 

[0 i) 2 4] z^yJMmmts 0 0- 6 0 o\:^)^i»H7t)'» 

fif'iV' l-'/XK'. >fiiflJ«{iJ:.0 , [-.,ii!^>'.fiWi l 8 A. 

1 8 M;:^;; + ^;'r:t>fLrjMa^>hi^;ci;^n. J*r?<;3lf^ 

u r iVli^ 1 8 AcT'rWfl:^^/ lh5 ^.it^^-h^^^ 

/i-c . fc:^/'^ — ■ ;:Wt-£*^h £fr2£/£ 1 
ti^o rv.j, m&MWi* 100 1: i-^T^'fiii'e^ n z t 
p tJ.MoftUa^'fft -C ^ ^ ^. /j'^-.ettiJi-i-~- ^ ' 

700 V. J; n ■ wU^T*MJU¥ ^ o h p V W 

JJI1L. -r Li;-^v'^fbL TL . c t : ^ r.fM"C£. 

s r / r -V — ; -r 1- ; f i'i v") i>4 izhtiZ: i*>tz 
y». Hint' - Tnox^-'^l^lMTtt^^lT^^)^^.^ L 

[o 0 2 fi] N ^'XJ^ILT 1 "uOO^jX^rulh -r 
./»() -'jx^^it'.^ 1 0 (»Pa± L- A* 1 p ^ ) K^ai't! £ 
fr-^:74uJ^ *£ W X V: 1; m ;! } O * l tz , *6 ^ A£ «? -4-: ^ ' ' - " > fill ♦ 
0 ;:\ AU\Si\ \r.Kr^''') ^3 ^> 1 f$XX h. £ Ull 7-_ tz 1) X /;^ij 

t|I»jf!£-?i ; ) 6. o-o;t;'j,'r;t, WiffiSi|t-.:i-i A f*j*_;.£\ i 
o i-^4i;.ti'r. ^ n-.i. o. iipioc "n 

^ : J «i l*H ' 7 it m 7 J Wr V > X 'J3i ^ : . I: iM 7) t r vli W 7 h '}7 
^"7 i 

[ o ») 2 h ] 2 x*f ^^^.^ ^ j'- 1 o o 

;:M 7Vj!::7 •--U^cT-A L 7-_ 2 :\ 7 A 7^<:0 + j ( |iMA W-} 
7^1. MI71A: 7 rhi^:^ A 




iS)t'M-:vlite l 8 Aiizi ; v ? htii \ 7 h </> ifii ( i 
[0 0 2 7] fnj, .k.iiVj U ; 9 7 b W 1 7 , ^ v y h Iff 

l 6 !ir£/Ji]2'tiT^ p tJ'^settc^v r '> A (Mg) 

ti, mtlf^AT. 's'I'I^LIBp), tjMv^AtCah 

'V A (Cd) fo'L-^Mj^T^^o ^yt^f- 
1 0 ()<7j«>tftl 1 o i i M c ^ W jo ch L-tzt/' 1 . SQWKa 

|: sn in„ jo n ^b&e-s ( nw, ^-t7.>ftu, fr:,a^>?Ki , « i i<7"»4 

yc, 3 /c^c^AI InGaN MTfcfih 0 

[0 0 2 8] k^^iiS^ 

(LD) , ^>t#H\ -T^flil^^fLtf 'J ^'ASWfc;^¥- 



[M 1 ] 





n) t-VHH t' 11 1 8 ti h o r> 

[M2] y"g>t£- r- 0?fittitfi;Mt/V?££ .-NLf-IWifli^Io 

l l 7 f 

1 2 ■••/\'-y v r W 

1 3 n * W 

1 4 ••• v -> . y pjtf 

1 6 •■•■'7 7' h'fej 
1 7 > ^ 7 HH 
1 8 A, 1 8 B---ttt& 

1 

8 1 --.fe«« 
1 0 ()- ^g>t# r 



[M2] 




19A 



7P> h A.-- > ! co$£-* 

{VDmnx 'Nil ikk 

m «c if-f sic ffli 1 1 / ik u. k?£ - A I'M" o^inwr rv <r m r« 



